Abstract: Associated liver partition and portal vein ligation for staged hepatectomy (ALPPS) has been successfully employed in adults to avoid potential liver insufficiency in patient with small future liver volume (FLV) when subjected to conventional right trisectionectomy. We are reporting an infant with hepatoblastoma, who underwent a technically successful ALPPS procedure with R0 resection. However he developed very early recurrence within the first month after the procedure. We present this report with a view to share our unexpected finding of early multifocal recurrence of hepatoblastoma in the residual liver after ALPPS procedure in a very young patient.
Introduction
Complete resection for hepatoblastoma is the ultimate goal of treatment. Simple resection may not be possible due to extensive anatomical involvement or central location in liver. Conventionally these patients are candidates for liver transplant once chemotherapy has been completed. We are reporting our experience of a 14-month-old, who underwent associated liver partition and portal vein ligation for staged hepatectomy (ALPPS) procedure for complete resection of extensive hepatoblastoma.
Case presentation
A 10-month-old boy presented with hepatoblastoma, tumour mass involving Couinaud's segments 4, 5, 6 and 8, 7.2×8.5×11.1 cm 3 ( Figure 1A) Figure 1B-F ). An extension of the tumour to segment 3 was also included in the resected part. A 1 cm strip of liver parenchyma at the resection margin was sent for frozen section, which confirmed clear margins. The resected part of the liver was packed in a sterile plastic bag ( Figure 1E ) and abdomen closed. Initial postoperative course was quite eventful with respiratory infection requiring prolonged ICU stay for four days. At day 10 a CT scan was performed to assess hypertrophy of FLV. There was significant hypertrophy of segment 1, 2 and 3 and segment 2 & 3 were measured as 210 mL (an increase of 61% There was gross hypertrophy of residual liver pushing the spleen and left colon down towards pelvis. However a new finding was the development of five hypodense lesions studded in segment 2 and 3, largest being 17×11 mm 2 in size, well away from falciform ligament and resection margin ( Figure 2) . Trucut biopsy confirmed presence of infiltrative hepatoblastoma (Figure 3) . Serum AFP shot up again to more than 30,000 IU/mL. At this stage further chemotherapy with doxorubicin and cisplatin was planned. However he developed progressive jaundice and ascites. At this point it was decided to do only palliation and parents opted to do it at home.
Discussion
Ligation of portal vein in association with parenchymal partition was first described by Dr. Hans Schlitt in 2007, discovered accidentally (1) . Later in 2012, Schnitzbauer et al. reported application of this procedure in a landmark paper, in 25 patients (2). Procedure was not named until de 
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Santibañes and Clavien proposed the name "ALPPS" in an editorial (3) . Main objective of this procedure is to achieve rapid hypertrophy of FLV to avoid liver insufficiency. There is evidence that in comparison with the previous practice of preoperative portal vein embolisation (PVE) or PVL alone, ALPPS provides a stronger stimulus for hypertrophy to future liver (4). Hypertrophy being driven by both vascular and humoral factors, PVL and in situ split of liver leads to stimulate both. Previous studies have documented up to 61% to 80% increase in size between two stages of surgery (4) . There are only two reports of application of this procedure in children, youngest being 3 years (5). Although the procedure was technically successful in our patient evidenced by rapid regeneration of liver and progressive drop in serum AFP levels for 3 weeks consecutively after resection of hepatoblastoma, the final outcome was marred by a very early, multifocal recurrence in an uninvolved site. The histopathology report ruled out microvascular invasion and presence of pre-existing micrometastasis in liver parenchyma. This outcome left us with very important questions; should we offer ALPPS again in similar situation? It is difficult to assess if ALPPS procedure itself played role in early recurrence by virtue of a strong stimulus for liver to grow? There are previous reports of recurrence of tumour after ALPPS (6) in adults.
It is difficult to conclude from our experience if one should avoid performing ALPPS in a situation like our child or take it as a chance occurrence and be more aggressive in reinstitution of chemotherapy after tumour has been resected using ALPPS procedure.
Conclusions
We conclude that although technically it may be feasible to perform ALPPS procedure even in 1 year old patient but we still need further studies to assess the oncological outcome.
